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[0 0 0 1 ] 
10 0 0 2] 

[0 0 0 3] 

tlo 

[trail £SfPB¥1 1 -3 0 7 3 1 

l^Wtm®: L ± 9 "t & Kffl] 
[0 0 0 4] 

[0 0 0 5] 

y 4 ;i/ a ±. ust^* * - > r tr-e- <omm ^mm^mm-r % 9~y^nx^^y 

[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 
[0 0 10] 

[0 0 11] 
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[0 0 12] 

10 0 1 3] 
[0 0 14] 

o 

[0 0 15] 

[0 0 16] 
[0 0 17] 

[0 0 18] 

m i , hi 2 w^osi— o^o^ic^^mT-^B^ffi*^ i-i ^Tjs-rii-e^ *> 

„ illiMi, 02 (a) i±¥®Hk 132 (b) ttlEWeU EI 2 (c) &W2 (a) <D 
A-ABriSBU 132 (d) li&mm-e&Zo WH^ti^ fcW^ffififfllMRl - Hi^ 

oo±isn7V+->7;Hil»^2 ofc-r b^cict-fftJlii^ 

»t*fc*t-x 0, 7 0*flrflE7t'*S'7>liII&*«2 01KRIt»^-> 

2 9, 2 9 t&Wt-fZ X o tCjfe&S&l 0O3»«iwflJt0#»t"r#«$*LTV>4 o &T&# 

Affi p° n o v> rm^-r «2> o 

[0 0 19] 

i jTO*te>*t % ^Tt-e-oTMf^^tiia^o^m^MiHi^i 5^it<btt> %h\z.^<o 

TIO- ^affl#tCJ±3S^7 0,7 0 *JRtti-&-+ffi^«t©S» : F*JR*«I[a« 18, 18 

-l/^^;V7^f K (PPS) ^CiotilE^tiO^o 
[0 0 2 0] 

) ±JCSt^^ ->2 9, 2 9 £^OSt®Ki§SB 1 rt ? il&-r&*#^* 2 5 t 
T»^$tt^, 0 Bp-fc>£<7>7V*->7;HI]B&^fc2 Oti^-^Jig^W^AOtf^OBtrlSKil 

?li i n*tisi-^>^e^^^ti^-rt ; goi:®?L2 i*»»t> s tzznmMnnm^ 1 

miE# 2004-3019637 
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9, 2 9«r«tt;^^->2 5 
0 2 1] 

diT-mie^^^^-^2 5t±t>Stti£* (PVD, physical vapor deposition) 
(CVD. chemical vapor deposition) K«£ 2>&mWmiZ * oT||i$ 

3M*3jBK Xli^nA^aRttmflS^W (Cr-S i 0 2 ) & S -9— > y X 

ktmt9^9 )V^(D9^9 fr&ttmmZm^Zo ^nAlitM^tUi2 0 0 0/ifl- 
c m&±0*§ SOT?. ^IWpIitl- 1 V>4»mitK 

[0 0 2 2] 

->2 5*fflv»fc 0 z<Dw$u±&T<DM*)-e$>2>o w%¥m^m&u%?iiMmm®m 

JgO|£*f «: £tt K < ^ J: d * * & o L L & ?> * - > L -C&tfvfc 
[0 0 2 3] 

-^±I5^JH^*»C i * Jgffifl^* - > 2 5 K i ««Eft^"« 9 - > 2 5 ^IfcfcifcJt 

* Y^wmm^Ltz^^9->oxoK^mzmm^^Lx^^^(Dx\ m^M&iz 

»£-«>3g«;fijK«8:ii. l 0 0 ppm/mofc 0 fc:fe£o&JK*ll!l<&«ffiM«8:ii 

Mtttt* So ztihwztfrh *#d&o^it-e KtsMfa* 9->tL x±mmm k x 

[0 0 2 4] 
[0 0 2 5] 

*KMR7 0,7 0 tiH&3#:#;-C^J« IfclBfcllM 7 * Ltz±Xlgim&& 

zmi^mKmj&ztix^Zo 

[0 0 2 6] 

^^i^Iitl- 1 o«i6*ife*»Wi-*o £-f 13 3 9 fcJtiKL2 

2 5«^7->2 9, 2 9 t*ML7t7V^v^;HiI^^te2 0^ffijt1"So £0 
7 7*;HI]S&^R2 Ofi. ^OMM^f)1^3 1, 3 1 ri^m LT 33 *K CtUb 

^£SB3 1, 3 1 &~ ioTi^— i^^TOnus&^t^ o*«^9iiuajB$*frv> 

& o 
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[0 0 2 7] 

^tK»IS»3 1,31 fc*oT*ifc$ftfc#7l'*S'7*>l'ElSMMR2 0 fcBI4 fcarf J: 

ffi^K i - 1 <omwmt m—T&fco* nr^-ci $ ^ 7^-> 7*;nu 

1 1 t3^«LTi3<o 
[0 0 2 8] 

fLTM4 l«fctt»tfcr*W^«»ftAO (HlC^fPPl, P2^.ra4l- 
ifPl, P2) *&ijn& •»*Lfc'fr##JB (Hn>, *-'J7x-W/^^70^ 

tTtmtw, M4 1, 4 5£n**)*i-u jft3g$tLfciiM»*6i oow«^e>3feffi-r*a« 

931, 3 1 <*>8B53-£gj®r1-&o ittfcJ: *) 7 v*->7VHIH»*R2 0 (±. <£j&W&^<b 
1 0 lev* h«$fr*r£ i: fcfcfco 

[0 0 2 9] 

-ebTKrlBHl, H2lC^-r^T^7 0, 7 0CJ:oT, 7 V*v7*;HII&5M£2 0<^ 

TIBOSSHf-JKJRittlHIfflJ 18, 18 OlRVIMI*^ 1 0 0*USffl®*:«9 £ 7 fcttOffrtt 
jttf, Ell, B2 i:/7«^^->2 9 hSIUieilOTI 2«»)#< W 

7 o £# o n.^u&mm®. 1 - 1 w&i&t %> 0 *hmr 7ot stffv* * - > 2 9 m t±ii:^^ 

[0 0 3 0] 

m 5 ti±iBm^p B n ffl*^i - 1 *Ev>T»jaixfc¥B5£TOifcifc» 100-1 £7*1- 

Ht?*>0> 0 5 (a) lisplBEk @5 (b) (±iE®H. H 5 (c) (4HI5 (a) <OB-B 
BrSHk H 5 (d) tt*WBIt?**o HIlK^t i ? 1 0 0 - 1 li, 

ra R B pI*tl- 1 tf>±mfcj§ifr^6 0 &R«U TWK^m^5 0 fcEttU $kWM 
5 0 KlfcltfcR«tfK*>1MK&jB 5 1 *mii?L 11,21 $ h tCTSffl* . 

*1 - 1 *Jtatfe1W^jB5 1 Ofcitfcffltt^e 0 fc«»tfc«af?L6 l CHLfclt? 

m«5 0 (it^fnffllt 1 - 1 OTlBi:^ttil«iIHI«i5 1 5 i:M$tLTv^ 0 

2 5 (H2#BS) ^®*ffl*LT3B?-«7 0,7 0 fc*««5 0 WOjSSfctt £ 

o 

[0 0 3 1] 

±3B#H5OT3£IS«;» 1 0 0-1 {i^am?-flS B D a^^mL^^iJ<7)lil^^«>)#tt 
*l&o -e-O^ttg0O@^3fe^^|gtt^lsIK^^->^lH^«7 0, 7 0*fi»j£&« 

tO^iCt^Hi^ftio' *fc*3F*7 0, 7 0&7 V*->7*>HIItt**2 
0 1 0 CftfLTIgnWl^tifeSo 

[0 0 3 2] 

IH 6 li*»WOJI-0*ltO«»K:36 k ***^«ftffl*« 1 - 2 £7*1-nn?& D,H6 
(a) *±¥®1U H6 (b) filEffi®. (c) liH6 (a) OC-C$r®l^ IS 6 ( 
d) *4*iBBIT*4o ^Slc^-ra^-Sp°ffl*Kl-2^^v^TltflBm^ n D pffi^l- 
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X—mzty*)iHf, 0, 7 0*»f^-> 2 9, 2 9 ^tSi^:i 

[0 0 3 3] 

->r;nai^s«2 o <Di&te?iizi8=&&.7 o, 7 o imiEm^fp^^Ki - 1 

0^MfflO^a<0^r^lfx^-rt^7V^v'r;Hl{^*^2 0 i3nVJ^7 0, 7 0 
tX, 7 U**s'7)V®m&ffi.2 0 £58^7 0, 7 0 £ 1 0 KT— Mftfc 

mmzti, ar?«7 0, 7 o^iii^i o^wHjfewit^kfcx sums 7 0, 70© 

0 oi*f^->2 9,2 9 oWOfflWfrKti^ 1 0 «T«Px.t& 1 9 B4r — 

#fc»tt1-*fc*S>Wn2 3tfWthtiX^2>o ttziffi^mz-Ul 9C»*S*L"Cv»i 
-oojtl 9 1,19 l(i%&££l 0*Jfi^i-*IR^»ifejK?g«rJ8BS:+^vr7 L 'f--rtti 
EAt^^ f©S?«7 0, 7 0 #fif f tl^^i $ ^ V^i ^ K^fi 7 0 , 7 0 * 

-e *>i£«* h 3cnir & % k&so * * \£f 4 - <d\h mm* *> u r is it tr > k a 

oXJ&f&ZtlZKX&Zo 
[0 0 3 4] 

Z.<DX 3 )iZ'7ls*is'7frm&&BL2 0 d» *) ^SHf* 7 0, 7 0£*>*6^&1 
>V— Yfcfc-r* - ^ t-tfitt, SmSm^ffi. 7 0,7 0 OiW^iir 1 0 ^Olftlg^ 
3Sfc4»K ttz^m7 0, 7 0O*»*^l O^OBfetfrTS? 0, 7 0O*f^ 

->29, 2 9^<Dm%bmmt*m%i~ ; mm~i-&zttfxz2> 0 ^iss?«ffx.^i 

[0 0 3 5] 

H 7 li^^OfEOit^fli^^^l^p^iS 1 ~ 3 *7F1-E!T^ 07 
(a) (i¥®H> H7 (b) tijEWHL HI 7 (c) Itm 7 (a) OD-DBJrMI^ @7 ( 
d) li|IHf*4. HHfcaWrf-a&ftJflaMRl -3 lcj3V>TluI5m^ n n pffl^Kl - 

X-mzWOtfftbtL&t&iZ^ «f«7 0, 7 0t6 s 7 V*->7/HaiM£*2 0±Kl£tf 
fci?^->2 9, 2 9fc#*Sftfc*«^»»6»» (38®) 1 2KJRt)fj-lt<bft 

[0 0 3 6] 

ioiwjiti- 3 Kj3v>Tit&!Bm^-s&p D pjB^tsu - 1 tmmir2>8j±, ict 
mu<omm& 50-3 *#i3m«p a pffl^ 1 - 1 (omm&tt 1 o ortsuic— frj&^Lfc 

jft-C*4o fiP*>i^I^p D pffl*«l -3 K*5V»-Ctf\ 1W^j£5 1 - 3 *mmm& 5 
5 1-3 1 0 OIM 1 1 (mmz 7 \<* *>y/Ha»2£lR 2 0 COS: 

®?L2i) o+ icflr«-r& i^Kjeaafe^i ooftgBK'r h&mzxox 

1W^jS5 1 -3 ity v**s-7)vm&gJ®L2 0<D±Mm\z$i\&\^x^2> o Zff)£n tzm®, 

-rtux. i o *aa&-r&m^ m^mti ioty i/^r/uMMt*^ o tmn 

t50-3t tfmmz-mtx # £ ?>-e, §Si£X*i?>fWBMb& ? lll:ix&o * & fctfrsBH 6 K 

itlf p15p a plS« 1 - 2 O i ?t W 7 0, 7 0 *>>T bj£5&-f*Ui\ 7l/*v 

■7)vm&£te 2 o t*mR 7 0, 70 trnfflSL sot ^raNFjc-fr-fbt? § . $ <b fcHBtx 

ffilE# 2004-3019637 
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«*>i»«frffc# , Bi*t*o 0,70 tmmms 0-3 t 1 0 icw >v— v 

&artMWftLTi»»afe£l 0*j£5BU -e-^a^^r^J^SI-rJ:^ ici"#ttf^ ski- 
ll® ft &^p"£&*>wim t »fti«G>«*ns t #h*l* « 

[0 0 3 7] 

HI 8 W^fBm^a&Sflia&K 1-3 £jBv*T*flj£ Lfc^HJfeTOfflW* 100-3 fc/Ff 
Bn?3fc>»K HI 8 (a) te¥SHk HI 8 (b) l±IE®HL HI 8 (c) li|U8 (a) OE-E 

mmm, ms (d) tiMin-eab^o mmK^ZTiz^m&sim&tn&i o o-3«* 

m^-Wfi/HI&fc 1 - 3 0 5 0-3 Klfctf £fiPbt^ 

j£5 l-3«r1il6?-6 0£Klt;fcttaRL6 1 KJtilU *<Dftffl*frL#>2>Z tXffim=5- 

[0 0 3 8] 

£f&55*£*fei»& 1 0 <£>±iStf£tf KSBSLfctf*, HI 9 K^-r«^FHWaffi»« 1 - 4 W± 9 
ic, 7l/^r->-r>HII»IMR2 0Oifrf^-f2 9, 2 9 (H9 KliM^f ) fcKtffc 
«oaS»2 0 1 1 0O±M^«b^ffiflS«r^l--C-e-^T®(lltw$f »5iEU WO 

IU7l/^v^llKS«2 0OliFr^«9 id t'^T-^7 0, 7 OfcflfclJttttTfcJik 
V> 0 W¥'-<9->2 9, 2 9t±7l/**>y^lsl»*«[2 OOJiW/flt^sfc 

[0 0 3 9] 

HI 1 0 , HI 1 1 »i*f&^O^S<7>^3feo^Jc^^sm?-«Bn B n ffl*^ 1 - 5 *7p-tHT? 
*»I,H10 (a) l±±.MfrhR>tz$mW, HI 1 0 (b) ttT«a»$> HI 1 1 

(a) te¥®Hk HI 1 (b) filEMHk HI 1 1 (c) liHH (a) ©E-Eiffii, 
Hll 1 (d) tiXWHU Ull (e) (±HI 1 1 (a) (DF — F\8rWWlX$>2>o fflHH~/Fl" 
ifSU.ailS 1 - 5 t:^v>tt!SCTp B pfflit 1 - 1 , 1-2, 1-3, l-Atm 

-ufriz\±m-ft^*ttLxz<Dmn*®M&mm-rz>o ;oiw n Mi-5{:i3 

v>T&. >I6IK&&1 0o±Ii:7i<'^'>7';v@^iS2 0£i' ^fCiot-^ 

>2 5ttwa»^*xtt^w^*^^*^«i*JR^*^^*** ! ' 1 '" c " v **«» 
ife <t) ^ <wjfc-r & 4Hff # o# k & v % <d mmism tmtx$>z>o 

[0 0 4 0] 

«9 , ursamT-aafflafcK 1 - 3 tmmz, 0-5 1 0 <dfwc-#k 

J bMLTV^ 0 ^m^5 0 - 5{±M^fe5 1-5 *t*ttfc2fe«B 5 3 - 5 <0— 

®.frb^KfaVXV&fflm<r>&%8&5 5-5*$gffiL-C*«3*fCv** 0 Hm^j£5 1 
-5tt3ft»36#l 0Kl£*t*r»#^©5 1 -5^f.t *) t^:§^rt#om@?Ll 1 <D* 
Kteg-fSJ: d fclWiafc&l 01*3 KISS $*LT33»K Z<0 £ %&%iU 5 5 - 5 <D 

^2 oo±Miin^ffiLTv^o o^i^Mtmf, nn^^ife^Mtiwi^in, 

1 0 t7\s*i/7*mK&IR2 0 t*m«5 0-5 fc^^tC-Mk^i^OT?. 
[0 0 4 1] 

^^(D^^muMMiii iKttB-rz>&wizztitm-nm<D-RMii2 i*»»t. 
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fcv*?) 2 5£1£&7\ $f>rt^^->2 5 (2 5e, 2 5e) 

nft^^ifi] (a) ^?&^«wE^to3rf-^^-^2 9, 2 9 z&mL-cmfxmj&ztix 

V»So 7W*'>^S»*«2 9, 2 9 Srlfctf/wflSIO^IIIl 1 

h x 7 tztti i) Eft h tifzvmxmm&& 1 ok jr g ft »t s> *l* o a&o -cttttfl^* * - > 2 

5 *iil&ij£*£ 1 0 <7>_h® ^ Wf-** - > 2 9 , 2 9 1 0 4>_tHl fcflJBflHa* 

[0 0 4 2] 

->2 5^fflt***ft$*iFi (A) <&-hso»«& (g«;^->2 5«) fcfc*3»a 

7 Ua^Ra^mtSffit*! 7 a (|ILS»^->2 5*«oTliv^>) 

7V*->^n/0ft3MR2 0<omn,fo^*-^2 5<7>OT (2 5 e, 2 5 e) O^ift 
i«i:-^^^->2 9, 2 9 £g9R5Dtf£tfc£*-r&#;i£Bl 7 b fc> 

0^T®KBBtt$*Lfc7W*S'7>VlII8&2£«2 0©S^7-^ 2 9, 2 9 fcWStf 

2 0 1 0 CMCSSLtv^o 

[0 0 4 3] 

[0 0 4 4] 

7 V^->-*;HlII^^K2 0OStt^->2 5«*f^-> 2 9,2 9 fc«aSLfc 
12J I) Xfrtifc— tt<D®m&MU 7 5a, 75a «b *U £ /:MS^^ - > 2 9 , 2 

9 ownci±jta?L*»?» 7 5 b&&wbti, ztib®mnm&7 5 a, 7 5 

a 7 5b (0±tajiLfiot»^->2 5 OR^^K^*H*TRaM£K«ix.SB 1 
7 b«$tit«/^ 0 ffiHil 7 b 5 a, 7 5 a, 7 5b«W 

[0 0 4 5] / x 

^-oojaoJftfflJ (SW-> 2 9, 2 91BJ) fc&«a7 3fi, BfrittJlfcT? 
URTO^ Patriae 7 7 (H12#1) *retfTV»4o *L-C-»ia7 3<&±.fcl4. ^® 
7 3^^mM«lf (2* Br) tfl$X.5i^:fl^l7c«$*ltV^o 
/H3IM&K2 0«^1 0^Tffl1PJ!t**f <9^I^tt«^Offi{±, 1 0©TI 

O^O^i >9 4> C3tfG3S1S 7 8 t^otv^, MSB 7 8^$I»K7 0Off<^i:(5tJ 

h— -cfcSo -eiTi^i ooiai$7 8 *WLVizmv>3i(omm~wf-fa7 o, 7o* ? 

2 0±Ki£tt£3SB L ^?-^2 9,2 9 J:?fcttl)ft»t&*t"CV>*o 
[0 0 4 6] _ 

2 K »J&lfM7 5a, 75a, 7 5b^tU f ©*IP»li5IfXUfl:*»SS 
fc**#JK»RfcJ:oT«Sb#A«*->'2 5 «^^->2 9, 2 9 tWU^V 

5*«*tfc»«"OWflaia**?>it*«P3 1, 3 1 £2iaiL-T:i3*K i*tfeit«f«3 1 , 3 1 
[0 0 4 7] 

*fctfflB7l'*~>7>|ll»**2 05.l/*m«5 0-5£Hll 3&::7f1-£9^ £324 

mSE# 2004-3019637 
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1, 4 5 F*3^-f >"9— M"&o uOt|iI4 1, 4 5 rt£H«^«fiJfl3MR 1 - 5 £ 

->2 5l^It + tt*f^-C HfflOFWMC 1 lfc£«U J^o^/-?* 

->2 9, 2 9 *Kltfc-»2l7 3H0SP^^^S4 5«9^«f l)^ELTi3 < 0 4^7V^-> 
•r^|Hltt*«2 0^)3»a7 3KIHI«7 7 (B12#I) 7 1/*'>7 , M» 

*^2 0O«2 7 3ffiiai53-&&8L4 5 flUJf •? ilLfcBRfc. ^14 5 *=KltfcJTa?Ll 1 
*^-r4^*^>fl«4 7i:7^^yy;HlllSi«2 0 rt*i§«Lfcv» J: -5 cifetf Sfcat? 
3b <5> o 

[0 0 4 8] 

•€-LT&ffi4 l«KH:»tfc=*i^O#ffiftAP (010 (a) fc^fcfP G 1 . G 25. 
OTan^tGl, G2) frbtiaWk • mkLtz&&fflm*E.XLX**\£T<( -C 1 1*3 

ft£*L£o f LTM4 1, 4 5*3l9fl-U JftJ&SftfeilfiMfc&ft 1 OOBft^^ttL 
T^*j||t«3 1, 3 l<B«Mfr*iBllfU $e.i:Bl 4 (a) , (b) K^-f K 
g&&l 0OIHHSB7 8 *mizm<r>5Q.<fi>1fcU<r>Wi=f-'*9-> 2 9, 2 9 *R»tfctt#fc3 
^K^^JR»W#? : *7 0, 7 0 £Sd £ ? KJR!)#»tT*M**fc 1 0 LT^I" 
*Uf, B10 (a) , (b) K7f;ir1g=FU&mm%il -SififEJ&t** 3gmK7 0, 7 0 
OH3fe*4fei:UTti, 58T-3K7 0, 7 0KJ:*««fl9JBE**O*T?*Av^Lx #mi4^* 

^t^ttiittUK ^is^^7 o, 7 o<o^a • mtmMit^^mm^m 

[0 0 4 9] 

Z&iiiSMOXo 7 c tcJ:o-C»ja7 Z&U c *<D&&*M&tQKm3ffiffi"?W 

*»Jfc^J»OjEEAJEfcte J: o "C&ll 4 5 T?#P L±tf h *vC«L£v* £ 9 £ H> 

*#px.T^<fe4e>t?**o o$ o»jL»i 7 c &wtt&v»-eififla&fci ooTi^f>iaj 

UW5H7 3S^»iSi^li> tI4 5i:iotM7 3 X.T 
V»fc»*»jS $ *Lfc & <DX$> %> o 
[0 0 5 0] 

i©I^ P D pffi« 1 - 5 Ki*U£. jtfijft£^l 0 <n±M iZWiV btitz 7 T)vm 

7U*i'7A'M&&R2 0 &3&B(Cj|&Ji&£l 0 7 a~ 1 7 c *t£»t 
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